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DETAILED ACTION 

1 . Claims 1-11 are pending in the instant application. 

Response to Arguments 

2. Applicant's arguments, filed in an amendment dated May 1 8 th , 2009 with respect to the 
rejection(s) of Claim(s) 1,3-11 under 35 U.S.C. 103(a) have been fully considered and are not 
persuasive. The rejection of Claim(s) 1,3-11 stand. 

In response to the argument, ". ..First, Shuji teaches away from the offset center lines of 
Araghi. . .", the examiner respectfully disagrees. Shuji cannot teach away from a feature that it 
does not disclose (i.e. slanted center lines). Though Shuji enables using perpendicular center 
lines, it makes no mention that slanted center lines cannot be used for making slanted fracture 
lines. 

In response to the argument, ". . .Further, Shuji teaches away from separating the chips 
along slanted lines since Shuji teaches that when the thickness of the wafer is too thick, the 
fracture line may become slanted as shown along line c in Drawing 1 ([0010]). . .", the examiner 
respectfully disagrees. Line 'c' is a fracture line resultant from a perpendicular center line. It is 
obvious that the intended fracture line for a perpendicular center line is a perpendicular fracture 
line. The intended fracture line for a slanted center line is a slanted fracture line. Hence the 
combination of Shuji with Araghi. 

In response to the argument, ". . .Second, a skilled artisan would not have been motivated 
to precisely control the ends and line edges of Shuji for butting against the ends of arrays as in 
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Araghi. . .Accordingly, a skilled artisan would not have been motivated to abut the light emitting 
devices of Shuji as asserted by the Examiner. . .", the examiner respectfully disagrees. The 
benefit is disclosed in Araghi, therein providing a reason to combine Shuji with Araghi to 
achieve the benefit. 

In response to the argument, ". . .Third, with regard to claim 6, the Examiner's 
interpretation is incorrect. . . Accordingly, a skilled artisan would not have achieved the features 
of claim 6 based on the disclosures of Shuji and Araghi, contrary to the Examiner's assertion. . .", 
the examiner respectfully disagrees. As per Fig. 4, Para. 16, the p-type GaN layer 3 is etched in 
a quarter-circular shape at the position confronting the first grooves (Wl) so as to expose the n- 
type GaN layer 2 and use it as an electrode-forming surface. 

In response to the argument, ". . .It is impossible to combine the method of Araghi, which 
separates chips by utilizing the cleavability of silicon crystal, with the method of Shuji, which 
utilizes a sapphire substrate possessing no cleavability. . .", the examiner respectfully disagrees. 
Araghi is being relied upon to teach a second groove formed on a diametrically opposite side of a 
substrate as the first groove and not conforming to the center lines of the first groove (i.e. that a 
slanted cutting line is well known in the art). Specific fracture planes are dependent on the 
sapphire material, which is taught by Shuji. Combining the teaching of Shuji, which includes the 
sapphire substrate, with the teaching of Araghi, which includes the slanted cutting line, enables 
one to arrive at the claimed invention of the instant application. 

In response to the argument, ". . .with regard to claim 4, Applicant disputes that Shuji in 
view of Araghi disclose the general conditions of the rejected claims, as asserted by the 
Examiner. . .", the examiner respectfully disagrees. The examiner agrees that the angle formed 
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between the (1 1 1) plane and the (100) plane is 54.7° and further concedes that neither Shuji nor 
Araghi explicitly disclose cut faces having angles in the range of 60 to 85°, however it would 
have been obvious to one of ordinary skill in the art at the time of the invention to test cut face 
angle ranges between 60 and 85° from a starting cut face angle of 54.7° (i.e. Araghi discloses the 
general conditions of the cut face angle). 

3. Applicant's arguments, filed in an amendment dated May 1 8 th , 2009 with respect to the 
rejection of Claim 2 under 35 U.S.C. 103(a) have been fully considered and are persuasive. The 
rejection of Claim 2 has been withdrawn. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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3. Claims 1, 3-7, 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shuji et 
al. (Japan Patent No. JP10125958), hereinafter referred to as "Shuji", in view of Araghi (US 
Patent No. 4,604,161), hereinafter referred to as "Araghi". 

With respect to Claim 1 , Shuji teaches a method for the production of gallium nitride 
compound semiconductor chips from a wafer having gallium nitride compound semiconductor 
layers laminated on a principal surface of a substrate formed of hexagonal crystal, comprising: a 
step of linearly forming first grooves in a desired chip shape by etching on a side of the gallium 
nitride compound semiconductor layers of said wafer (Paragraph 7, lines 1-6; Drawing 3, 
elements 1 1, 2, 3); a step of forming second grooves having a line width (W2) equal to or smaller 
than a line width (Wl) of the first grooves on a side of the substrate of said wafer (Paragraph 7, 
lines 9, 10; Drawing 3, elements Wl, 11, W2, 22); and a step of dividing said wafer along said 
first and second grooves into pieces each of a chip shape (Paragraph 7, lines 11, 12; Paragraph 
10, lines 12-14; Paragraph 21, lines 9, 10) {Examiner's note: The wafers are separated along the 
"Chuo Line"} . 

Shuji does not teach the limitation wherein the second grooves are formed at positions 
not conforming to the central lines of the first grooves. 

Araghi teaches a method of fabricating image sensor arrays for assembly with other like 
arrays to form a longer composite array without sacrifice of image quality. Araghi further 
discloses the limitation wherein the second grooves are formed at positions not conforming to the 
central lines of the first grooves (Column 3, lines 50-56; Fig. 3, elements 35, 37, 40, 44, 45). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Shuji with the groove positioning as taught by Araghi to provide chips 
having precisely controlled ends and line edges for butting against the ends of like arrays 
(Araghi). 

With respect to Claims 3-5 , Shuji in view of Araghi teaches a method for the production 
of gallium nitride compound semiconductor chips from a wafer having gallium nitride compound 
semiconductor layers laminated on a principal surface of a substrate formed of hexagonal crystal, 
as described in Claim 1. Shuji in view of Araghi does not explicitly disclose: the limitation 
wherein the positions not conforming to the central lines of said first grooves are, when viewing 
the substrate in plan[e] view, positions parted by 20 to 100% of the line width (Wl) of the first 
grooves relative to the central lines of the first grooves [Claim 31 ; the limitation wherein at the 
step of forming said second grooves, the second grooves are formed so that the obliquely divided 
chips assume cut faces having angles in the range of 60 to 85° [Claim 41 ; and the step of 
polishing the substrate side prior to forming the second grooves to adjust a thickness of the 
substrate in a range of 60 to 100 um [Claim 51 . However, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to employ the limitations as described in 
Claims 3-5 of the instant application in the invention of Shuji in view of Araghi because 
"[wjhere the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation." In re Alter, 220 F.2d 454, 
456, 105 USPQ 233, 235 (CCPA 1955) 
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With respect to Claim 6 , Shuji in view of Araghi teaches a method for the production of 
gallium nitride compound semiconductor chips from a wafer having gallium nitride compound 
semiconductor layers laminated on a principal surface of a substrate formed of hexagonal crystal, 
as described in Claim 1 . Shuji further teaches the limitation wherein said first grooves are 
confronted by an electrode-forming surface for forming an electrode for gallium nitride 
compound semiconductor chips (Para. 16; Fig. 4) {Examiner's note: see explanation above}. 

With respect to Claim 7 , Shuji in view of Araghi teaches a method for the production of 
gallium nitride compound semiconductor chips from a wafer having gallium nitride compound 
semiconductor layers laminated on a principal surface of a substrate formed of hexagonal crystal, 
as described in Claim 1. Shuji further teaches the limitation wherein said second grooves are 
formed by at least one method selected from the group consisting of etching, dicing, pulse laser 
and scriber (Paragraph 9, lines 1-3). 

With respect to Claim 11 , Shuji in view of Araghi teaches a method for the production 
of gallium nitride compound semiconductor chips from a wafer having gallium nitride compound 
semiconductor layers laminated on a principal surface of a substrate formed of hexagonal crystal, 
as described in Claim 1 . That the final product resultant from a method for the production of 
gallium nitride compound semiconductor chips is a gallium nitride compound semiconductor 
chip is inherent to the process. 
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4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shuji in view of 
Araghi as applied to Claim 1 above, and further in view of Tsuda et al. (US PG Pub No. 
2002/0014681 Al), hereinafter referred to as "Tsuda" and Yamasaki (US PG Pub No. 
2002/0105986 Al), hereinafter referred to as "Yamasaki". 

With respect to Claim 2 , Shuji in view of Araghi teaches a method for the production of 
gallium nitride compound semiconductor chips from a wafer having gallium nitride compound 
semiconductor layers laminated on a principal surface of a substrate formed of hexagonal crystal, 
as described in Claim 1. Shuji in view of Araghi does not teach the limitation wherein said 
substrate is formed of sapphire, with a C surface of the sapphire substrate as the principal 
surface, said first and second grooves are formed respectively along a first direction parallel to an 
orientation flat and along a second direction orthogonal to said first direction, and the wafer is 
divided along the first and second grooves. 

Tsuda teaches a method of producing a nitride semiconductor structure for employing in 
light-emitting devices. Tsuda further discloses the limitation wherein said substrate is formed of 
sapphire, with a C surface of the sapphire substrate as the principal surface (Para. 57). 

Yamasaki teaches a semiconductor laser device formed by a gallium nitride -based 
semiconductor. Yamasaki further discloses the limitation said first, 32, and second, 34, grooves 
are formed respectively along a first direction parallel to an orientation flat and along a second 
direction orthogonal to said first direction, and the wafer is divided along the first and second 
grooves (Paras. 86-92; Figs. 3-5). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Shuji in view of Araghi with the substrate as taught by Tsuda and with the 
grooves as taught by Yamasaki to allow the growth of crystal structure on the substrate (Tsuda: 
Abstract) and to divide a wafer in accordance with forming a semiconductor laser device 
(Yamasaki: Para. 93), respectively. 

5. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shuji in view 
of Araghi as applied to Claim 1 above, and further in view of Tanaka et al. (US PG Pub No. 
2001/0038655 Al), hereinafter referred to as "Tanaka". 

With respect to Claims 8-10 , Shuji in view of Araghi teaches a method for the 
production of gallium nitride compound semiconductor chips from a wafer having gallium 
nitride compound semiconductor layers laminated on a principal surface of a substrate formed of 
hexagonal crystal, as described in Claim 1 . While Shuji in view of Araghi docs not disclose: the 
limitation wherein said substrate is formed of hexagonal SiC [Claim 81 , the limitation wherein 
said substrate is formed of a hexagonal nitride semiconductor [Claim 91 , and the limitation 
wherein said substrate is formed of hexagonal GaN [Claim 101 , the limitations as disclosed in 
Claims 8-10 are considered as obvious variants. 

Tanaka teaches a method of crystal growth of a III-V compound semiconductor 
composed of at least one group-Ill element, with the crystal being hexagonal in structure or a 
nitride semiconductor. Tanaka further discloses the similarities in crystal structure between 
sapphire and hexagonal SiC (Paragraph 138) [Claim 81 , hexagonal nitride semiconductor 
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(Paragraph 19, lines 11-14) [Claim 91 and hexagonal GaN (Paragraph 19, lines 1-10) [Claim 
101 . Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Shuji in view of Araghi with the material surfaces as taught by Tanaka to 
understand crystal growth mechanisms of III-V compound layers for use in semiconductor 
device applications. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Oohata (US Patent No. 6,963,086 B2), Tanabe et al. (US Patent No. 6,680,959 B2) 
and Tanabe et al. (US Patent No. 6,735,230 Bl) are all related to the manufacture of 
semiconductor light-emitting devices comprising gallium nitride chips. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHANTANU C. PATHAK whose telephone number is (571) 
270-5727. The examiner can normally be reached on Monday-Thursday, 10:00 a.m. -4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/SHANTANU C PATHAK/ 
Examiner, Art Unit 2829 



/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



